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(67)  The present invention discloses a magnetic
transmission system comprising a main drive assembly
and a driven assembly located within and concentric to
the main drive assembly. The main drive assembly has
a side wall with a plurality of first driving members dis-
posed thereon. The driven assembly has a side wall with
a plurality of second driving members disposed thereon.
The first driving members and/or the second driving
members are magnets having magnetic properties. The
interaction of the magnetic force between the first driving
members and the second driving members enables the
main drive assembly to drive the driven assembly to ro-
tate whilst at the same time enabling the driven assembly
to be touched and stopped at any time without the need
to turn off the main drive assembly. The presentinvention
effectively avoids unnecessary damage to the user when
they accidentally contact the driven assembly, thereby
providing high safety performance and strong practica-
bility. The magnetic transmission system and associated
device can be employed in various home appliances and
electronic products such as beverage warming devices
and in particular milk heating devices.
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Description
Technical Field

[0001] The invention belongs to the technical field of
electronic products, and specifically relates a magnetic
transmission mechanism. The invention also relates to
a device, such as a beverage heating device, that em-
ploys the magnetic transmission mechanism.

Background

[0002] When feeding babies, a milk bottle is often used
to hold milk and dispense it to a child. Such milk bottles
are a common parenting tool in the family. Typically ba-
bies are fed with warm milk from the bottle. Therefore
the milk in the bottle needs to be heated to be suitable
forinfants. This warming process can be carried out using
any suitable heating device. In existing milk heating de-
vices, the heating process involves first heating water,
then placing the milk bottle in the hot water so that liquid
(i.e. milk) in the bottle is heated by the heated water. It
is noted that the heat transfer efficiency low in this ap-
proach and is therefore slow to warm the milk.

[0003] It is noted that some milk heating devices are
equipped with a motor for driving an inner cylinder that
holds a milk bottle so that it can be rotated during heating
to shorten time it takes to warm the milk and thereby
improve the milk heating efficiency. A rigid connection,
such as a gear, is typically made between the inner cyl-
inder and its driving motor. As a result, if, during the op-
eration of the milk heating device, a user mistakenly op-
erates or touches the high-speed running inner cylinder,
the inner cylinder can scratch the user, which presents
a safety hazard.

[0004] Therefore, in view of the deficiencies in the ex-
isting milk heating devices, it is advantageous to develop
a milk heating device with high safety and practical use,
automatic stop without hurting the operator when touch-
ing the inner cylinder to improve work performance and
safety performance, and reduce the safety hazards of
the milk heating devices.

Summary of the Invention

[0005] In view of the above identified problems of the
prior art, the presentinvention provides a magnetic trans-
mission mechanism, suitable for use in a magnetic drive
device for a beverage heating device, such as a milk
heating device. The magnetic transmission system of the
present invention provides for increased safety and high
practicability by allowing a user to instantaneously touch
and stop the device without turning of its power.

[0006] The present invention provides a magnetic
transmission system according to claim 1. The present
invention also provides an associated magnetic drive de-
vice according to claim 8. Further a beverage heating
device, such as a milk heating device, that employs said
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magnetic drive device is provided by the present inven-
tion in accordance with claim 10.

[0007] Preferably, the main drive assembly is a circular
or annular structure, and the main drive assembly is pro-
vided with a plurality of first driving member holders for
mounting and fixing the first driving members. Further
preferably the plurality of first driving member holders are
spaced at equal intervals around the inner face of the
sidewall of the main drive assembly.

[0008] Preferably, each of the plurality of first driving
members are spaced at equal intervals on the main drive
assembly, and fixed in the first driving member holder;
the number of the first driving member holders is greater
than or equal to that of the first driving members, and the
number of the first driving members is two or more.
[0009] Preferably, the driven assembly is a circular or
annular structure, and the driven assembly is provided
with a plurality of second driving member holders for
mounting and fixing the second driving members. Further
preferably the plurality of second driving member holders
are spaced at equal intervals on the outer wall of the
driven assembly.

[0010] Preferably, each of the plurality of second driv-
ing members are spaced at equal intervals on the driven
assembly, and fixed in the second driving member hold-
ers; the number of the second driving member holders
is greater than or equal to that of the second driving mem-
bers, and the number of the second driving members is
two or more, and more preferably six.

[0011] Preferably, the main drive assembly drives the
driven assembly to rotate cyclically around the center of
the main drive assembly by a force generated by the
magnetic attraction or the magnetic repulsion between
the first driving members and the second driving mem-
bers.

[0012] Also described is a magnetic drive device that
comprises a base, a drive means disposed on the base
and a magnetic transmission system according to the
present invention as detailed above. The base may be
provided with a fixed cylindrical portion that is preferably
upwardly convex and annular. The main drive assembly
is disposed at an outer wall of the fixed cylindrical portion
and connected to the drive assembly; the driven assem-
bly is disposed inside the fixed cylindrical portion.
[0013] The drive means drives the main drive assem-
bly to rotate in the outer wall of the fixed portion cyclically.
When the main drive assembly is cyclically rotating in the
outer wall of the fixed portion, the second drive assembly
is driven to cyclically rotate around the central pivot in
relative to the center of the fixed portion by a force gen-
erated by the magnetic attraction or the magnetic repul-
sion between the first driving member and the second
driving member.

[0014] Preferably the drive means, which may be a mo-
tor, and the main drive assembly are connected by a belt
or a gear.

[0015] A beverage, preferably milk, heating device
comprising: a bottle holder with a cylindrical structure in
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which a bottle placement chamber is provided; and a
magnetic drive device according to the presentinvention.
The fixed cylindrical portion of the magnetic drive device
comprises a main body having a hollow structure with a
closed end located at the lower portion of the main body
to define a steam heating chamber. The driven assembly
is fixed on the bottle holder, which is disposed in the
steam heating chamber. The main drive assembly, which
is disposed on the main body of the fixed cylindrical por-
tion, is driven to cyclically rotate on the main body by the
drive means.

[0016] The drive means drives the bottle holder to cy-
clically rotate in the steam heating chamber by the co-
operation of the main drive assembly and the driven as-
sembly. The device further comprises a heating device
for heating a bottle received in the bottle holder, said
heating device being disposed in the steam heating
chamber.

[0017] Preferably, the position of the driven assembly
disposed on the bottle holder corresponds to the position
of the main drive assembly disposed on the fixed cylin-
drical portion.

[0018] Preferably, the central pivot pointis provided as
a central pivot on the central position of the closed end
of the fixed cylindrical portion. The central pivotis convex
upward and matches the bottle holder.

[0019] Preferably, the heating device is disposed on
the closed end of the fixed cylindrical portion.

[0020] Preferably the bottle holder is provided with a
plurality of steam vents. Further preferably, the plurality
of steam vents are spaced at equal intervals on the side
wall of the bottle holder.

[0021] Preferably, a circuit board disposed on the base
and a display coupled to the circuit board are included;
the circuit board is coupled to the heating device and the
drive means respectively.

[0022] Compared with the prior art, the magnetic trans-
mission system and associated device of the present in-
vention replace the rigid connection and transmission
mechanism of the prior art so that there is no direct con-
nection between the main drive assembly and the driven
means. The main drive assembly drives the driven as-
sembly to rotate by way of the magnetic attraction or re-
pulsive manner to realize the transmission between the
main drive assembly and the driven assembly.

[0023] Since there is no direct connection between the
main drive assembly and the driven assembly, when the
user touches the driven component, the driven assembly
stops immediately. This avoids unnecessary damage to
the user or the beverage heating device as a result of
the user’s contact, whether intentional or accidental, with
the driven assembly.

[0024] The magnetic transmission system of the
presentinvention provides the function of touch and stop
for the driven assembly, which has high safety perform-
ance and strong practicability. Although the present in-
vention describes a beverage heating device employing
the magnetic transmission system, it is envisaged that
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the magnetic transmission system and magnetic drive
device can be employed in a range of home appliances
and electronic products such as milk heating devices and
cutting machines. Appliances employing the magnetic
transmission system of the present invention have great-
ly improved the safety performance for at least the above
reasons.

[0025] In addition, when used to heat milk in particular
the beverage heating device of the presentinvention has
the advantages of high safety, strong practicability, high
efficiency for heating milk, uniform heating of the milk
bottle in the milk heating device, and touch and immedi-
ate stop. The magnetic drive assembly and device are
applied in the milk heating device, having the advantages
of ingenious design, strong practicability, low noise, high
safety, and touch and immediate stop.

[0026] The driven assembly is located on the bottle
holder and the main drive assembly is located on the
main fixed cylindrical portion. When the drive assembly
drives the main drive member to rotate, the attraction or
repulsive force between the main drive assembly and the
driven assembly drives the bottle holder to rotate in the
main fixed portion body. When the user touches the milk
bottle or the bottle holder, the bottle holder and the milk
bottle stop rotating. When the user stops touching the
milk bottle or the bottle holder, the bottle holder and the
milk bottle resume rotating.

[0027] This enables the bottle holder or the milk bottle
to stop when touched by a user, and re-commence ro-
tating when it is not being touched by a user. Further,
this prevents the user from being injured when the bottle
holder or the milk bottle touched by the user does not
stop operating, thereby improving the safety perform-
ance of the milk heating device, reducing the safety haz-
ard, increasing the practicability of the product. Reducing
the safety hazard, and increasing the safety perform-
ance.

[0028] A cylindrical heating steam chamber is formed
between the closed end of the fixed cylindrical portion
and the upper portion of the main body of the fixed cy-
lindrical portion. During use, water is added to the steam
heating chamber, and then the water is heated by the
heating device to generate steam to heat the milk bottle.
[0029] As the milk bottle is being heated by the steam,
the drive assembly drives the bottle holder to cyclically
rotate in the fixed cylindrical portion with the central pivot
as the shaft, thereby driving the milk in the milk bottle to
flow.

[0030] Thisrotation during the heating of the milk bottle
ensures that that the bottle is evenly heated and the tem-
perature of the milk in the bottle is equalized, which im-
proves the heating efficiency for the milk bottle. The ro-
tation also helps mix the milk in the milk bottle, so that
the milk is fully stirred and mixed, which improves the
quality of the heated milk.

[0031] A belt drive or gear drive is adopted between
the drive means and the outer annual seat such that the
conversion efficiency of the kinetic energy is improved,
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the loss of kinetic energy is reduced, the transmission
ratio of the kinetic energy is improved, the electric energy
is saved, and the performance of the beverage heating
device is improved.

[0032] The beverage heating device is provided with
adisplay means to display information, such as the heat-
ing temperature in the milk bottle, which enables the user
to monitor the state of the milk bottle. This improves the
efficiency and also allows the milk or other beverage to
be heated to whatever temperature the user requires.
The overall performance of the beverage heating device,
an in particular milk heating devices, is increased by the
magnetic transmission system.

Description of the Drawings

[0033] The present invention will now be described
with reference to the preferred embodiments, wherein:

FIG. 1 is a perspective view of a preferred embodi-
ment of the magnetic transmission system of the
present invention;

FIG. 2is atop plan view of the magnetic transmission
system of the present invention;

Fig. 3 is a cross-sectional view taken along line A-A
of FIG. 2;

FIG. 4 is a schematic view showing the structure of
the main drive assembly of the magnetic transmis-
sion system of the present invention;

FIG. 5 is a cross-sectional view of the main drive
assembly;

FIG. 6 is a schematic view showing the structure of
the driven assembly of the magnetic transmission
system of the present invention;

FIG. 7 is a schematic view showing a first preferred
embodiment of the magnetic drive device of the
present invention.

FIG. 8 is a schematic view showing a second pre-
ferred embodiment of the magnetic drive device of
the present invention.

FIG. 9 is a schematic view showing the preferred
embodiment of a milk heating device in accordance
with the present invention.

FIG. 10 is a cross-sectional view of the milk heating
device of the present invention.

FIG. 11is an exploded view of the milk heating device
of the present invention.
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Wherein: 1 main drive assembly; 11 first driving member;
12 first driving member holder; 2 driven assembly; 21
second driving member; 22 second driving member hold-
er; 3 base; 31 fixed cylindrical portion; 311 main body of
fixed cylindrical portion; 312 closed end of fixed cylindri-
cal portion; 3121 central pivot; 4 drive means; 5 bottle
holder; 51 steam vent; 6 heating device.

Detailed Description of Embodiments

[0034] In order to make those skilled in the art better
understand the technical solutions of the present inven-
tion, the presentinvention will be further described below
in conjunction with the accompanying drawings.

EMBODIMENT |

[0035] This embodiment provides a magnetic trans-
mission system, as shown in FIG. 1 to 6.

[0036] As showninFIG. 1to 6, the magnetic transmis-
sion system comprises the main drive assembly 1 and
the driven assembly 2 concentric with the main drive as-
sembly 1 and located within the main drive assembly 1.
[0037] The main drive assembly 1 is an annular/circu-
lar structure. A plurality of first driving member holders
12 is disposed on the main drive assembly. The plurality
of first driving member holders 12 are spaced at equal
intervals on the inner wall of the main drive assembly.
Wherein the number of the first driving member holders
12 is two or more. A plurality of first driving members 11
is disposed on the side wall of the main drive assembly
1. The first driving members 11 are mounted and fixed
inthefirstdriving memberholder 12. Wherein the number
of the first driving members 11 is smaller than or equals
to the number of the first driving member holders 12, and
the number of the first driving members 11 is two or more.
Each of the plurality of the first driving members 11
mounted in the first driving member holders 12 are
spaced at equal intervals on the main drive assembly 1.
The shapes and the sizes of the first driving member
holders 12 match with the shapes and the sizes of the
first driving members 11.

[0038] The driven assembly 2 is an annular/circular
structure. The driven assembly 2 is provided with a plu-
rality of second driving member holders 22, wherein the
number of the second driving member holders 22 is two
or more. The plurality of the second driving member hold-
ers 22 are spaced at equal intervals on the outer wall of
the driven assembly 2. A plurality of second driving mem-
bers 21 are provided on the side wall of the driven as-
sembly 2. The second driving members 21 are mounted
and fixed in the second driving member holders 22. The
number of the second driving members 21 is smaller than
or equal to that of the second driving member holders
22, and the number of the second driving members is
two or more. The number of the second driving members
21 is two or more, but preferably six. The plurality of sec-
ond driving members 21 mounted in the second driving
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member holders 22 is spaced at equal intervals on the
driven assembly 2. The shapes and the sizes of the sec-
ond driving member holders 22 match with the shapes
and the sizes of the second driving members 21.
[0039] In the first embodiment both the first driving
members 11 and the second driving members are mag-
nets having magnetic properties. The magnetic poles of
the first driving members 11 and the magnetic poles of
the second driving members 21 are aligned to attract with
each other. That is, the magnetic poles of the first driving
members 11 are the south poles and the magnetic poles
of the second driving members 21 relative to the position
of the first driving members 11 are the north poles. Alter-
natively the magnetic poles of the first driving members
11 are the north poles, and the magnetic poles of the
second driving members 21 relative to the position of the
first driving member 11 are the south poles.

[0040] When the main drive assembly 1 rotates, the
main drive assembly 1 drives the driven assembily to cir-
culate around the central axial in the center of the main
drive assembly 1 by the force generated by the magnetic
attraction between the first driving member 11 and the
second driving member 21. Wherein, the magnet body
is a magnet.

[0041] Since the magnetic drive assembly is driven by
way of magnetic attraction, the rigid connection structure
of the drive is eliminated. As a consequence, when the
user touches the driven assembly, the driven assembly
stops immediately, effectively avoiding unnecessary
damage to the user during the user’s contact with the
driven assembly, and realizing the function of touch and
stop for the driven assembly. It has high safety perform-
ance and strong practicability.

EMBODIMENT Il

[0042] This embodiment provides a similar magnetic
transmission system to the first embodiment shown in
FIG. 1 to 6. The structure of the magnetic transmission
system of this embodiment is substantially the same as
that of Embodiment |, and the same points will not be
described in detail herein.

[0043] The difference between this second embodi-
ment and Embodiment | is that, although the first driving
members 11 and the second driving members 21 both
use a magnetic body with magnetic properties, the mag-
netic poles of the first driving members 11 and the mag-
netic poles of the second driving members 21 are aligned
to repel each other. That is, the magnetic poles of the
first driving members 11 are the south poles, and the
magnetic poles of the second driving members 21 rela-
tive to the position of the first driving members 11 are the
south poles. Alternatively the magnetic poles of the first
drivingmembers 11 are the north poles, and the magnetic
poles of the second driving members 21 relative to the
position of the first driving members 11 are the north
poles.

[0044] When the main drive assembly 1 rotates, the

10

15

20

25

30

35

40

45

50

55

main drive assembly 1 drives the driven assembly to cir-
culate around the central axial in the center of the main
drive assembly 1 by the force generated by the magnetic
repulsion between the first driving member 11 and the
second driving member 21. Wherein, the magnet body
is a magnet.

[0045] Since the magnetic drive assembly is driven by
way of magnetic repulsion, the rigid connection structure
of the drive is eliminated. As a consequence, when the
user touches the driven assembly, the driven assembly
stops immediately, effectively avoiding unnecessary
damage to the user during the user’s accidental contact
with the driven assembly, and realizing the function of
touch and stop for the driven assembily. It has high safety
performance and strong practicability.

[0046] At the same time, the magnetic rotating struc-
ture can be applied to home appliances and electronic
products such as milk heating devices and cutting ma-
chines such that the function of touch and stop may be
realized for home appliances and electronic products
such as milk heating devices and cutting machines,
greatly improving the safety performance of home appli-
ances and electronic products such as milk heating de-
vices.

EMBODIMENT 11l

[0047] This embodiment provides a similar magnetic
transmission system to the first and second embodi-
ments shown in FIG. 1 to 6. The structure of the magnetic
transmission system of this embodiment is substantially
the same as that of Embodiments | and Il, and the same
points will not be described in detail herein.

[0048] The difference between this third embodiment
and Embodiment | and Il is that in this embodiment the
first driving members 11 adopt a magnet having magnetic
properties, and the second driving members 21 adopt
metal iron, so that the main drive assembly 1 can drive
the driven assembly to rotate by the attractive force of
the magnetic attraction between the firstdriving members
and the second driving members 21.

[0049] When the main drive assembly 1 rotates, the
main drive assembly 1 drives the driven assembly to cir-
culate around the central axial in the center of the main
drive assembly 1 by the force generated by the magnetic
attraction between the first driving members 11 and the
second driving members 21. Wherein, the magnet body
is a magnet.

[0050] In addition to the metal iron in this embodiment,
the second driving member 21 may be a metal such as
nickel that generates a magnetic field with a magnet.
[0051] Once again, since the magnetic drive assembly
is driven by way of magnetic attraction, the rigid connec-
tion structure of the drive is eliminated. As a conse-
quence, when the user touches the driven assembly, the
driven assembly stops immediately, effectively avoiding
unnecessary damage to the user during the user’s acci-
dental contact with the driven assembly, and realizing
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the function of touch and stop for the driven assembly. It
has high safety performance and strong practicability.
[0052] At the same time, the magnetic rotating struc-
ture can be applied to home appliances and electronic
products such as milk heating devices and cutting ma-
chines such that the function of touch and stop may be
realized for home appliances and electronic products
such as milk heating devices and cutting machines,
greatly improving the safety performance of home appli-
ances and electronic products such as milk heating de-
vices.

EMBODIMENT IV

[0053] This embodiment provides a similar magnetic
transmission system to the above described embodi-
ments shown in FIGS. 1 to 6. The structure of the mag-
netic transmission system of this embodiment is substan-
tially the same as that of Embodiments | and Il, and the
same points will not be described in detail herein.
[0054] The difference between this embodiment and
Embodiment | is that in this embodiment the first driving
members 11 adopt metal iron, and the second driving
members 21 adopt a magnet having magnetic properties,
so that the main drive assembly 1 can drive the driven
assembly to rotate by the suction force of the magnetic
attraction between the first driving members and the sec-
ond driving members 21. When the main drive assembly
1 rotates, the main drive assembly 1 drives the driven
assembily to circulate around the central axial in the cent-
er of the main drive assembly 1 by the force generated
by the magnetic attraction between the first driving mem-
ber 11 and the second driving member 21. Wherein, the
magnet body is a magnet.

[0055] In addition to the metal iron in this embodiment,
the first driving member 11 may be a metal such as nickel
that generates a magnetic field with a magnet.

EMBODIMENT V

[0056] This embodiment provides a magnetic drive de-
vice, as shown in FIG. 1to 7.

[0057] As shown in FIG. 1 to 6, the magnetic drive de-
vice comprises a base 3, a drive assembly 4 disposed
on the base 3 and the magnetic transmission system as
described in Embodiments | to VI.

[0058] The outer side wall of the main drive assembly
1 of the magnetic transmission system is provided with
tooth grooves. The base 3 is provided with an upwardly
convex and annular fixed portion 31. The main drive as-
sembly 1 is disposed at an outer wall of the fixed cylin-
drical portion 31.

[0059] The driven assembly 2 is disposed inside the
fixed cylindrical portion 31. The drive means 4 is a motor.
The output end of the motor is connected to the main
drive assembly 1 by a gear. When the motor is in oper-
ation, the main drive assembly 1 is circulated and rotated
by the gear on the outer wall of the fixed cylindrical portion
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31.

[0060] When the main drive assembly 1 cyclically ro-
tates on the outer wall of the fixed cylindrical portion 31,
the main drive assembly 1 drives the driven assembly 2
to cyclically rotate around the central axial in the center
of the fixed cylindrical portion 31 by the force generated
by the magnetic attraction or magnetic repulsive forces
between the first driving members 11 and the second
driving members 21.

[0061] Because the magnetic drive device is driven by
magnetic attraction or magnetic repulsion, the rigid con-
nection structure of the drive is removed. Therefore,
when the user touches the driven assembly, the driven
assembly stops immediately, effectively avoiding unnec-
essary damage to the user during the user’s accidental
contact with the driven assembly, and realizing the func-
tion of touch and stop for the driven assembly.

[0062] It has high safety performance and strong prac-
ticability. At the same time, the magnetic rotating struc-
ture can be applied to home appliances and electronic
products such as milk heating devices and cutting ma-
chines such that the function of touch and stop may be
realized for home appliances and electronic products
such as milk heating devices and cutting machines,
greatly improving the safety performance of home appli-
ances and electronic products such as milk heating de-
vices.

EMBODIMENT VI

[0063] Thisembodimentfurtherprovidesanother mag-
netic drive device, as shown in FIG. 1 to 6 and FIG. 8.
[0064] AsshowninFIG.1to6andFIG.8,the magnetic
drive device comprises a base 3, a drive assembly 4 dis-
posed on the base 3 and the magnetic transmission sys-
tem as mentioned in Embodiment | to IV.

[0065] The base 3is provided with an upwardly convex
and annular fixed portion 31. The main drive assembly
1 is disposed at an outer wall of the fixed cylindrical por-
tion 31. The driven assembly 2 is disposed inside the
fixed cylindrical portion 31. The drive means 4 is once
again a motor. The output end of the motor is connected
to the main drive assembly 1 by a belt. When the motor
is in operation, the main drive assembly 1 is circulated
and rotated by the belt on the outer wall of the fixed cy-
lindrical portion 31.

[0066] When the main drive assembly 1 cyclically ro-
tates on the outer wall of the fixed cylindrical portion 31,
the main drive assembly 1 drives the driven assembly 2
to cyclically rotate around the central axial in the center
of the fixed cylindrical portion 31 by the force generated
by the magnetic attraction or magnetic repulsive force
between the first driving members 11 and the second
driving members 21.

[0067] Once again, because the magnetic drive device
is driven by magnetic attraction or magnetic repulsion,
the rigid connection structure of the drive is eliminated.
Therefore, when the user touches the driven assembly,
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the driven assembly stopsimmediately, effectively avoid-
ing unnecessary damage to the user during the user’s
accidental contact with the driven assembly, and realiz-
ing the function of touch and stop for the driven assembly.
[0068] It has high safety performance and strong prac-
ticability. At the same time, the magnetic rotating struc-
ture can be applied to home appliances and electronic
products such as milk heating devices and cutting ma-
chines such that the function of touch and stop may be
realized for home appliances and electronic products
such as milk heating devices and cutting machines,
greatly improving the safety performance of home appli-
ances and electronic products such as milk heating de-
vices.

EMBODIMENT VII

[0069] This embodiment further provides a beverage
heating device, and in particular a milk heating device.
The device, which employs the magnetic drive device of
Embodiment V, is shown in FIG. 9 to 11.

[0070] As shown in the drawings, the milk heating de-
vice comprises a bottle holder 5 with a cylindrical struc-
ture in which a bottle placement chamber is provided, a
heating device 6 for heating the milk bottle, and a mag-
netic drive device as described in Embodiment V. The
specific structure of the magnetic drive device is de-
scribed in detail in Embodiment V.

[0071] The bottle holder 5 and the heating device 6 are
disposed in the fixed cylindrical portion 31 of the magnetic
drive device. The fixed cylindrical portion 31 of the mag-
netic drive device comprises a main body 311 having a
hollow structure and a closed end 312. The upper portion
and the lower portion of the main body 311 are cylindrical
structures. The outer diameter of the upper portion of the
main body 311 is smaller than that of the lower portion
of the main body 311, so that a stepped structure is
formed between the upper portion of the main body 311
and the lower portion of the main body 311.

[0072] The closed end of the fixed cylindrical portion
312 is located at the lower portion of the main body 311
to form a steam heating chamber in the cylindrical struc-
ture. A central pivot 3121, which is complementary in
shape to the bottle holder 5, protrudes upward from a
center position of the closed end of the fixed cylindrical
portion 312.

[0073] The bottle holder 5 can be positioned on the
central pivot 3121 and is supported by the central pivot
3121 such that the bottle holder 5 cyclically rotates in the
steam heating chamber with the central pivot 3121 as a
rotating axis.

[0074] The drive assembly 4 is connected to the main
drive assembly 1. The drive assembly 4 and the main
drive assembly 1 are driven by the gear such that the
accuracy and efficiency for driving is improved, with the
advantages of compact structure, reliable operation and
long service life for the drive means 4 and the main drive
assembly 1. Wherein, the drive assembly 4 is a motor.
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The motor drives the main drive assembly to cyclically
rotate on the main body of the fixed cylindrical portion
311 by the power gear engaging with the main drive as-
sembly.

[0075] The heating device 6 is disposed at the bottom
of the steam heating chamber of the fixed portion 31. The
clean water placed in the steam heating chamber inside
the fixed portion 31 is heated by the heating device 6
such that steam is generated from the water to heat the
milk bottle located in the bottle holder 5 of the steam
heating chamber of the fixed cylindrical portion 31.
[0076] The bottle holder 5 is located in the steam heat-
ing chamber inside the fixed cylindrical portion 31. The
bottle holder is a cylindrical structure. The upper end of
the bottle holder is open, and the inside of the bottle hold-
er is provided with a milk bottle placement chamber in
which the milk bottle is received. The milk bottle is insert-
ed into the milk bottle placement chamber of the bottle
holder from the upper end of the bottle holder and is then
heated by steam.

[0077] The driven assembly is disposed at a lower por-
tion of the bottle holder 5. The position of the driven as-
sembly 2 corresponds to the position of the main drive
assembly 1. That is, the position of the driven assembly
2 disposed on the bottle holder aligns with the position
of the main drive assembly disposed on the fixed cylin-
drical portion 31, so that the driven assembly 2 is capable
of interacting with the main drive assembly 1.

[0078] The attractive force generated by the magnetic
attraction or the repulsive force generated by the mag-
netic repulsion between the driven assembly 2 disposed
outside the bottle holder and the drive assembly 1 dis-
posed outside the main body 311 drives the bottle holder
to rotate in the fixed cylindrical portion 31.

[0079] Preferably the number of the first driving mem-
bers 11 provided on the main drive assembly 1 and the
number of the second driving members 21 provided on
the driven assembly 2 are both two or more. Further pref-
erably, the number of the first driving members 11 pro-
vided on the main drive assembly 1 and the number of
the second driving members 21 disposed on the driven
member 2 is six to have optimal effects.

[0080] The heating device 6 is a circular heating plate.
The heating plate is laid on the upper end surface of the
closed end of the fixed cylindrical portion 312. Fresh wa-
ter placed in the steam heating chamber is then heated
by the heating plate to generate water steam, which can
heat the milk bottle placed in the bottle holder. It is envi-
sioned that this steam could be used to heat other types
of beverages and, as such, the invention is not consid-
ered to be limited to just milk.

[0081] The use of steam to heat the milk bottle can
improve heating efficiency, while also reduces the water
loss in the milk bottle to ensure the quality of the milk
solution in the milk bottle during heating. The skilled per-
son will appreciate that heating plate can be realized by
using any suitable hot plate without departing from the
present invention.
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[0082] The bottle holder 5is provided with a positioning
recess or hole and a plurality of steam vents 51. The
positioning recess or hole is disposed at a central position
of the bottom of the bottle holder. The shape and the size
ofthe positioning recess or hole corresponds to the shape
and the size of the central pivot. In this way, when the
bottle holder is placed in the steam heating chamber in
the fixed cylindrical portion 31, the positioning re-
cess/hole of the bottle holder acts on the center shaft.
[0083] Thedrive means 4 drives the main drive assem-
bly to rotate. When the main drive assembly rotates, the
main drive assembly drives the driven assembly to rotate
by magnetic attraction or magnetic repulsion of the first
driving members disposed on the main drive assembly
and the second driving members disposed on the driven
assembly.

[0084] When the driven assembly rotates, the bottle
holder is driven to cyclically rotate on the central pivot as
a rotating shaft in the steam heating chamber in the fixed
cylindrical portion 31, thereby driving the milk bottle
placed in the bottle holder to cyclically rotate. The bottle
holder is driven to cyclically rotate in the steam heating
chamber in the housing by using the magnetic attraction
or magnetic repulsion of the first driving members dis-
posed on the main drive assembly and the second driving
members disposed on the driven assembly.

[0085] The drive structure of milk heating device is
therefore changed from that of the traditional milk heating
devices, effectively improving the safety performance of
the milk heating device. When the user touches the milk
bottle or the bottle holder, the bottle holder and the milk
bottle stop rotating. When the user does not touch the
milk bottle or the bottle holder, the bottle holder and the
milk bottle return rotating. This realizes that the bottle
holder or the milk bottle stops when it comes into contact
with the user, and re-rotates when it is not in contact with
the user. This also prevents the user from being injured
when the bottle holder or the milk bottle touched by the
user does not stop operating, thereby improving the safe-
ty performance of the milk heating device, reducing the
safety hazard and increasing the practicability of the
product.

[0086] The plurality of steam vents 51 are evenly
spaced at the side wall of the bottle holder. The steam
generated in the steam heating chamber enters the bottle
holder through the steam vents 51, thereby heating the
milk bottle placed in the bottle holder, shortening the time
for heating the milk bottle. This increases the heating
efficiency for the milk bottle. The shape of the steam vents
51 may be a rectangle, a circle, a diamond, an ellipse or
the like. The number of the steam vents 51 is preferably
greater than two.

[0087] The main drive assembly 1 is disposed outside
the main fixed portion body 311. The motor drives the
main drive assembly to cyclically rotate on the main body
of the fixed cylindrical portion 31 by the power gear en-
gaging with the main body 311. When the main drive
assembly rotates cyclically, the bottle holder is driven to
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cyclically rotate in the steam heating chamber.

[0088] Due to the gear drive between the motor and
the main drive assembly, the conversion efficiency of the
kinetic energy is improved, the loss of kinetic energy is
reduced, the transmission ratio of the kinetic energy is
improved, the electric energy is saved, and the perform-
ance of the milk heating device is improved.

[0089] All beverage heating devices according to the
present invention, including milk heating devices, may
further include a circuit board disposed on the base and
adisplay connected to the circuit board. The circuit board
is respectively connected with the heating device and the
motor in the drive assembly. The control buttons on the
circuit board controls the heating device and the motor
in the drive assembly, and the display displays the heat-
ing temperature, the working state and other parameters
toimprove the level of operation. Forinstance, the control
circuit and the display can be implemented by using the
control circuit and the display in the existing milk heating
device.

[0090] The operation of the milk heating embodiment
of the beverage heating device of the present invention
will now be described. The user first adds water to the
steam heating chamber of the device, and then places
the milk bottle from the top opening of the bottle holder
into the bottle holder. The dimensions of the device are
such that a relatively closed space for heating the milk
bottle is formed between the milk bottle and the milk bottle
placement chamber in the bottle holder and the steam
heating chamber in the housing.

[0091] The operating heating parameters are set
through the control buttons on a control board. The heat-
ing plate is activated to heat the water in the steam heat-
ing chamber. The steam generated circulates in the bottle
housing, the bottle placement chamber in the bottle hold-
er, and the steam heating chamber in the housing, there-
by heating the bottle with water steam.

[0092] The motor works while heating the bottle with
steam. When the motor is in operation, the main drive
assembly is driven to rotate on the fixed cylindrical portion
by the engagement of the power gear and the main drive
assembly. When the main drive assembly rotates, the
bottle holder is driven to cyclically rotate using the central
pivot as the rotating shaft by the magnetic force between
the first driving members disposed on the main drive as-
sembly and the second driving member disposed on the
driven assembly such that the milk in the milk bottle can
be fully mixed and the milk bottle is continuously heated
by the steam.

[0093] This rotational movement ensures that the bot-
tle is evenly heated and the temperature of the milk in
the bottle is equalized during the heating process of the
bottle, which improves the heating efficiency for the milk
bottle.

[0094] This rotational movement also ensures that the
mixing of the milk in the milk bottle may accelerate, so
that the milk is fully stirred and mixed.

[0095] At the same time, the use of steam to heat the
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milk bottle can effectively avoid the loss of water in the
milk solution in the milk bottle, improve the quality of the
milk after heating, and improve the performance of the
milk heating device.

[0096] Further, the bottle holder is driven to cyclically
rotate in the steam heating chamber in the fixed cylindri-
cal portion by using the magnetic attraction or magnetic
repulsion of the first driving members disposed on the
main drive assembly and the second driving members
disposed on the driven assembly. The rigid drive struc-
ture of the traditional milk heating device is eliminated,
and the contactless drive between the main drive assem-
bly and the driven assembly is realized.

[0097] This contactless transmission of drive power
improves the safety performance of the milk heating de-
vice. Specifically, when the user touches the milk bottle
or the bottle holder, the bottle holder and the milk bottle
stop rotating. When the user stops touching the milk bot-
tle or the bottle holder, the bottle holder and the milk bottle
can return to rotating. This ensures that the bottle holder
or the milk bottle stops when it comes into contact with
the user, and re-rotates when it is not in contact with the
user. This function prevents the user from being injured
when they touch the bottle holder or the milk bottle when
the device is in operation. This improves the safety per-
formance of the milk heating device specifically, and oth-
er beverage heating devices more generally, reducing
the safety hazard and increasing the practicability of the
product.

[0098] In addition tothe geardrive between the above-
mentioned drive assembly and the main drive assembly,
the structure of the milk heating device of the present
invention can alternatively adopt a belt drive. The belt
drive structure is similar to that of Embodiment VI, and
will not be described again in detail.

[0099] The above embodiments are only specific im-
plementations of the present invention, and the descrip-
tion thereof is more specific and detailed, but is not to be
construed as limiting the scope of the invention. It should
be noted that a number of variations and modifications
may be made by those skilled in the art without departing
from the scope of the invention, which is defined by the
claims.

Claims

1. A magnetic transmission system comprising a main
drive assembly (1) and a driven assembly (2) located
within and concentric to the main drive assembly (1);
characterized in that:

the main drive assembly (2) has a side wall with
a plurality of first driving members (11) disposed
thereon;

the driven assembly (2) has a side wall with a
plurality of second driving members (21) dis-
posed thereon;
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wherein the first driving members (11) and/or
the second driving members (21) are magnets
having magnetic properties; and

whereby the interaction of the magnetic force
between the first driving members (11) and the
second driving members (21) enables the main
drive assembly (2) to drive the driven assembly
(2) to rotate.

The magnetic transmission system according to
Claim 1, which is characterized in that the main
drive assembly (1) is an annular structure provided
with a plurality of first driving member holders (12)
that receive the first driving members (11); and

wherein, preferably, the first driving member holders
(12) are spaced at equal intervals on an inner face
of the sidewall of the main drive assembly (1).

The magnetic transmission system according to
Claim 2, which is characterized in that the number
of the first driving member holders (12) is greater
than or equal to that of the first driving members (11),
which is two or more first driving members (11).

The magnetic transmission system according to
Claim 2 or 3, which is characterized in that the driv-
en assembly (2) is a circular structure provided with
a plurality of second driving member holders (22)
that receive the second driving members (21); and
wherein, preferably, the second driving member
holders (22) are spaced at equal intervals on an outer
face of the sidewall of the driven assembly (2).

The magnetic transmission system according to
Claim 4, which is characterized in that the number
of the second driving member holders (22) is greater
than or equal to that of the second driving members
(21), which is two or more, and preferably six, second
driving members (21).

The magnetic transmission system according to any
of the preceding claims, which is characterized in
that either said first driving members (11) or said
second driving members comprise a metal that is
capable of generating a magnetic field with a mag-
net, such as iron or nickel.

The magnetic transmission system according to any
one of Claim 1 to 6, which is characterized in that
the main drive assembly (1) drives the driven assem-
bly (2) to rotate cyclically around the central axis of
the main drive assembly (1) by the force generated
by the magnetic attraction or the magnetic repulsion
between the first driving members (11) and the sec-
ond driving members (21).

A magnetic drive device comprising:



10.

17

abase (3) having a fixed cylindrical portion (31),
a drive means (4) disposed on the base; and

a magnetic transmission system according to
Claim 7;

wherein the driven assembly (2) of the magnetic
transmission system is disposed inside the fixed
cylindrical portion (31) and the main drive as-
sembly (1) of the magnetic transmission system
is disposed outside the fixed cylindrical portion
(31) on an outer wall thereof;

the drive means (4) being connected to the main
drive assembly (1) to drive the main drive as-
sembly (1) to rotate around the outer wall of the
fixed cylindrical portion (31); and

whereby the rotation of the main drive assembly
(1) around the outer wall of the fixed cylindrical
portion (31) causes the driven assembly (2) to
rotate around a central pivot point, which is lo-
cated co-axial with the main driving assembly
(1) and the fixed cylindrical portion (31), by a
force generated by the magnetic attraction or
the magnetic repulsion between the first driving
members (11) and the second driving members
(21).

The magnetic drive device according to Claim 8,
which is characterized in that the drive means (4)
and the main drive assembly (1) are connected by
a belt or a gear; and

wherein, preferably, the drive means (4) is a motor.

Abeverage, preferably milk, heating device compris-
ing:

a bottle holder (5) with a cylindrical structure in
which a bottle placement chamber is provided;
and

a magnetic drive device according to any of
Claims 8 or 9;

wherein the fixed cylindrical portion (31) of the
magnetic drive device comprises a main body
(311) having a hollow structure with a closed
end (312) located atthe lower portion of the main
body (311) to define a steam heating chamber;
the driven assembly (2) is fixed on the bottle
holder (5), which is disposed in the steam heat-
ing chamber;

the main drive assembly (1), which is disposed
on the main body (311) of the fixed cylindrical
portion (31), is driven to cyclically rotate on the
main body (311) by the drive means (4);
whereby the drive means (4) drives the bottle
holder (5)to cyclically rotate in the steam heating
chamber by the cooperation of the main drive
assembly (1) and the driven assembly (2); and
wherein the device further comprises a heating
device (6) for heating a bottle received in the
bottle holder, said heating device (6) being dis-
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posed in the steam heating chamber.

The beverage heating device according to Claim 10,
which is characterized in that the position of the
driven assembly (2) disposed on the bottle holder
corresponds with the position of the main drive as-
sembly (1) disposed on the fixed cylindrical portion
(31).

The beverage heating device according to Claim 10
or 11, whichis characterized in that the central pivot
point is provided as a central pivot (3121) on the
central position of the closed end (312) of the fixed
cylindrical portion (31); wherein the central pivot
(3121) is convex upward and matches the bottle
holder (5).

The beverage heating device according to Claim 10,
11 or 12, which is characterized in that the heating
device (6) is disposed on the closed end (312) of the
fixed cylindrical portion (31).

The beverage heating device according to any of
Claims 10-13, which is characterized in that the
bottle holder (5) is provided with a plurality of steam
vents (51); and

wherein, preferably, the steam vents (51) are spaced
at equal intervals on the side wall of the bottle holder

(5).

The beverage heating device according to any of
Claims 10-14, which is characterized in that the
device further comprises a circuit board disposed on
the base (3) and a display coupled to the circuit
board; the circuit board is coupled to the heating de-
vice (6) and the drive means (4) respectively.

Amended claims in accordance with Rule 137(2)
EPC.

1.

Abeverage, preferably milk, heating device compris-
ing:

a bottle holder (5) with a cylindrical structure in
which a bottle placement chamber is provided;
and

a magnetic drive device comprising a base (3)
having a fixed cylindrical portion (31), a drive
means (4) disposed on the base; and a magnetic
transmission system that comprises a main
drive assembly (1) and a driven assembly (2)
located within and concentric to the main drive
assembly (1);

wherein the fixed cylindrical portion (31) com-
prises a main body (311) having a hollow struc-
ture with a closed end (312) located at the lower
portion of the main body (311) to define a steam
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heating chamber in which the bottle holder (5)
is disposed;

wherein the main drive assembly (1) has a side
wall with a plurality of first driving members (11)
disposed thereon, the driven assembly (2) has
a side wall with a plurality of second driving
members (21) disposed thereon, and the first
driving members (11) and/or the second driving
members (21) are magnets having magnetic
properties;

wherein the driven assembly (2), which is dis-
posed inside the fixed cylindrical portion (31), is
fixed on the bottle holder (5), and the main drive
assembly (1) is disposed outside the fixed cy-
lindrical portion (31) on the main body (311); and
whereby the rotation of the main drive assembly
(1) around the outer wall of the fixed cylindrical
portion (31) causes the driven assembly (2) to
rotate around a central pivot point, which is lo-
cated co-axial with the main driving assembly
(1) and the fixed cylindrical portion (31), by a
force generated by the magnetic attraction or
the magnetic repulsion between the first driving
members (11) and the second driving members
(21);

whereby the main drive assembly (1) is driven
to cyclically rotate on the main body (311) by the
drive means (4) such that, by the cooperation of
the main drive assembly (1) and the driven as-
sembly (2), the drive means (4) drives the bottle
holder (5)to cyclically rotate in the steam heating
chamber; and

wherein the device further comprises a heating
device (6) for heating a bottle received in the
bottle holder, said heating device (6) being dis-
posed in the steam heating chamber.

The device according to Claim 1, which is charac-
terized in that the main drive assembly (1) is an
annular structure provided with a plurality of first driv-
ing member holders (12) that receive the first driving
members (11); and

wherein, preferably, the first driving member holders
(12) are spaced at equal intervals on an inner face
of the sidewall of the main drive assembly (1).

The device according to Claim 2, which is charac-
terized in that the number of the first driving member
holders (12) is greater than or equal to that of the
first driving members (11), which is two or more first
driving members (11).

The device according to Claim 2 or 3, which is char-
acterized in that the driven assembly (2)is a circular
structure provided with a plurality of second driving
member holders (22) that receive the second driving
members (21); and

wherein, preferably, the second driving member
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holders (22) are spaced at equal intervals on an outer
face of the sidewall of the driven assembly (2).

The device according to Claim 4, which is charac-
terized in that the number of the second driving
member holders (22) is greater than or equal to that
of the second driving members (21), which is two or
more, and preferably six, second driving members
(21).

The device according to any of the preceding claims,
which is characterized in that either said first driving
members (11) or said second driving members com-
prise ametalthatis capable of generating a magnetic
field with a magnet, such as iron or nickel.

The magnetic drive device according to any of the
preceding claims, which is characterized in that the
drive means (4) and the main drive assembly (1) are
connected by a belt or a gear; and

wherein, preferably, the drive means (4) is a motor.

The beverage heating device according to any of the
preceding claims, which is characterized in that the
position of the driven assembly (2) disposed on the
bottle holder corresponds with the position of the
main drive assembly (1) disposed on the fixed cylin-
drical portion (31).

The beverage heating device according to any of the
preceding claims, which is characterized in that the
central pivot point is provided as a central pivot
(3121) on the central position of the closed end (312)
of the fixed cylindrical portion (31); wherein the cen-
tral pivot (3121) is convex upward and matches the
bottle holder (5).

The beverage heating device according to any of the
preceding claims, which is characterized in that the
heating device (6) is disposed on the closed end
(312) of the fixed cylindrical portion (31).

The beverage heating device according to any of the
preceding claims, which is characterized in that the
bottle holder (5) is provided with a plurality of steam
vents (51); and

wherein, preferably, the steam vents (51) are spaced
at equal intervals on the side wall of the bottle holder

(5).

The beverage heating device according to any of the
preceding claims, which is characterized in that the
device further comprises a circuit board disposed on
the base (3) and a display coupled to the circuit
board; the circuit board is coupled to the heating de-
vice (6) and the drive means (4) respectively.
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